In engineering applications, almost all structures are composed of substructures and parts that are joined together with a multitude of different connections (e.g., bolted, riveted, welded, etc.). It is known that the added flexibility introduced by the joint to a structure significantly affects its dynamic behavior. The need for accurate prediction of the dynamic characteristics of complex structures has led to extensive research on the identification of joint dynamic characteristics. In the present work, a structural joint have been modeled as a pair of translational and rotational springs and the frequency equation of the overall system has been developed using sub-structure synthesis. It is shown that by using the first few natural frequencies of the system, one can estimate the unknown stiffness parameters. The estimation procedure has been developed first for a two parameter joint model and then for a three parameter model in which cross coupling terms are also included. The validity of the proposed method is demonstrated numerically and experimentally.
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NOMENCLATURE

C
Composite system (sub-system I+II) F Force corresponding to coordinate X K r Rotational stiffness of the joint K t
Translational stiffness of the joint K tr
Non dimensional cross coupling stiffness of the joint
Non dimensional translational stiffness of the joint K y Non dimensional rotational stiffness of the joint K z Non dimensional cross coupled stiffness of the joint M Moment corresponding to coordinate Θ S Sub-structure (sub system) I; joint system pinv Generalised inverse of the matrix T Sub structure (sub-system) II, free-free beam 2-P Two parameter model of the joint system (model 
INTRODUCTION
In the past, computational simulation of structure dynamics has become more accurate, reliable, and less expensive. However, the accuracy of dynamic simulation depends on the accuracy of the parameter of the structure. A real mechanical system usually consists of many components that are connected together through different joints. Modeling composite structures has become a challenging task due to uncertainty in system parameters, particularly those associated with structural joints. It is widely accepted that the behavior of the whole structure can be significantly affected by the way joints are modeled. In order to conduct an accurate dynamic analysis, it is first necessary to model the joints accurately and then identify their structural parameters. Basically, there are two different approaches to identify the joint properties; the model-based approach and the pure experimental approach.
The model-based approach is a hybrid approach where both experimental data and the theoretical model from the finite element (FE) method are used to identify the joint parameters. The objective of this approach is to minimize the error between the FE model and the experimental data with different techniques or algorithms. FE has become a standard method for structural analysis with a variety of FE software available for this purpose. However, some modeling error may be introduced in the theoretical models using the FE approximation. 
